Abstract.-The hyperfine parameters of i r o n a r e discussed i n i n t e r s t i t i a l s o l i d s o l u t i o n s , carbides and n i t r i d e s .
The aim of t h i s paper i s t o discuss the hyperfine of i n t e r s t i t i a l content while Fe -N distances a r e 0 parameters of i r o n i n i n t e r s t i t i a l s o l i d s o l u t i o n s about 1.9 A. From experimental r e s u l t s 13, 41 we and compounds. The compact f . c . c . and h.c.p. s t r u ct u r e s where i n t e r s t i t i a l s I ( I = B , C, N) a r e i n octahedral s i t e s a r e considered and a l s o the compounds where I are a t the centres of t r i g o n a l prisms.
In t h i s l a s t case the s t r u c t u r e a r e c l a s s i f i e d a s a function of the increasing linkage c o e f f i c i e n t I l l .
The martensites a r e excluded from the discussion a s t h e i r ~E s s b a u e r s p e c t r a c r e a t e many problems which a r e not f u l l y resolved.
.
Hyperfine f i e l d s and isomer shifts.-As already noted t h e e f f e c t of the metalloid atoms on the i r o n atoms should be of s h o r t range and t h e v a r i a t i o n s of the hyperfine f i e l d s may be r e l a t e d t o the number (n) of i n t e r s t i t i a l neighbours and t o t h e Fe -I distances ( r ) :
According t o /2/ K(r) would vary a s r-3. Experiment a l r e s u l t s l e t us re-examine eq. ( I ) considering t h a t K may be d i f f e r e n t f o r B , C, N :
As we only want t o determine the general behaviour, we consider s o l e l y KI the p a r t of K ( r . ) which i s I J independent of r then i f n i s the e f f e c t i v e j' ef f number of I neighbours : = 375 -45 n (kOe) W e conclude t h a t t h e l i n e a r r e l a t i o n s h i p HI ( n ) i s q u i t e w e l l followed i n n i t r i d e s , r a t h e r w e l l i n 
tance. T h i s does n o t mean t h a t KI, f o r a given I , v a r i e s a s r-3 b u t may be r e l a t e d t o the bonding prop e r t i e s which, i n p a r t i c u l a r , r e f l e c t t h e i n f l u e n c e of t h e s i z e of t h e i n t e r s t i t i a l .

It i s more d i f f i c u l t t o e x t r a c t a simple behaviour from t h e v a r i a t i o n s o f isomer s h i f t s (6) because t h e second o r d e r ~E p p l e r s h i f t has i n most c a s e s n o t been measured. Only comparison of v a r i o u s environments 6 o f a given compound seems t o be meaningful :
i n n i t r i d e s 6 i n c r e a s e s w i t h n while i t remains nearl y c o n s t a n t o r d e c r e a s e s i n c a r b i d e s and b o r i d e s .
I n t h e simple p i c t u r e where t h e m e t a l l o i d donates
e l e c t r o n s t o t h e 3d l e v e l s of Fe without a l t e r i n g them, H d e c r e a s e s and 6 i n c r e a s e s with n a s observed 
i d i z a t i o n w i t h boron 2s and 2p s t a t e s and no
evidence of boron e l e c t r o n s t r a n s f e r i s found. Fin a l l y a l a r g e p o s i t i v e conduction band p o l a r i z a t i o n i s expected t o c o n t r i b u t e t o H. The bonding e l e ct r o n s a r e probably more and more d e l o c a l i z e d f r o d t o B. I n n i t r i d e s a n e g a t i v e charge i s found o n . n itrogen by s u p e r s t r u c t u r e s r e f l e x i o n i n t e n s i t i e s and t h e c e n t r e of t h e charge cloud i n t h e bonding s t a t e may move towards t h e n i t r o g e n s i t e 19, 10, 1 1 1.
2. Quadrupole sp1ittings.-From t h e r a p i d v a r i a t i o n of t h e f u n c t i o n r-3, ,where r i s a n electron-nucleus d i s t a n c e , t h e e l e c t r o n s which p a r t i c i p a t e i n t h e s t r o n g Fe-I bonds a r e expected t o g i v e t h e major c o n t r i b u t i o n t o t h e quadrupole s p l i t t i n g s measured a t t h e i r o n n u c l e u s . Considering t h e a b s o l u t e val u e s of t h e quadrupole s p l i t t i n g s o f i r o n atoms having two i n t e r s t i t i a l n e a r e s t neighbours a t a 0 d i s t a n c e c l o s e t o 2 A i n (Fel-xMx)3C (M = Cr, Mn),
M' = Al, Ga, Ge, Zn, Sn) and i n y' FebN, yFe-C and yFe-N /3,6,12-141 we o b t a i n t h e following t a b l e where 8 i n d i c a t e the a n g l e of t h e two s h o r t e s t i r o n -i n t e r s t i t i a l bonds f o r each s i t e . Table   - One may o b j e c t t h a t t h e FeII s i t e s of Fe3C and Fe5C2 have a t h i r d carbon neighbour (e.g. h y p e r f i n e f i e l d s ) . These t h i r d neighbours a r e expected t o c o n t r i b u t e l e s s than t h e two c l o s e s t carbon neighbours because of t h e very s t r o n g v a r i a t i o n w i t h d i st a n c e of t h e o p e r a t o r determining t h e quadrupole s p l i t t i n g s . I n t h e c a s e of Mn5SiC, t h e s i l i c o n neighbours presumably e f f e c t mainly t h e s e l e c t r o n s , 
